INTRODUCTION
Semileptonic decays of heavy-light mesons are of interest because they can be used to determine elements of the CKM matrix. The nonperturbative QCD information needed to understand a decay can be calculated in lattice QCD. In the case of the decays D → K * and D s → φ the branching ratios have been accurately measured and the relevant CKM matrix element (V cs ) is well determined by other methods [1] . These decays are a good test of lattice results. The decay B → ρ depends on |V ub |, which is poorly known, so lattice results for this decay are especially useful.
The weak matrix elements for the decay Pseudoscalar→Vector (P → V ) can be parameterized in terms of 4 form factors. Treating the V µ and A µ currents separately,
where k is the momentum of the V, p is the momentum of the P, q = p − k and η ν is the polarization vector. Results are presented here for A 0 instead of A, where
SIMULATION DETAILS
This calculation used the nonperturbatively O(a) improved action and the quenched approximation. The coefficients used to improve and renormalize the currents were determined nonperturbatively in [2] . Two values of the coupling were used, β = 6.0 and β = 6.2. The lattice sizes were 16
3 × 32 and 24 3 × 48 respectively. The calculation used the method described in [3] . The 3 (or 1) form factors were obtained as free parameters in fits to three-point functions. The fits were repeated with different p, k combinations, which correspond to different values of q 2 . All cases with | p|, | k| = 0 or 1 in lattice units were considered. However in some cases the three-point function was very noisy or did not seem to satisfy the assumption of the operators being well separated in time. One momentum combination was rejected at β = 6.2, several were rejected at β = 6.0.
CHARMED MESONS
The simulation used 3 light quark masses around strange, and 4 heavy quark masses around charm. The simulation form factors were extrapolated and interpolated to physical values of quark mass. The values of the hopping parameter corresponding to massless, up/down and strange quarks were determined in [4] (isospin symmetry was assumed). The quark mass was improved using the boosted perturbation theory value of b m .
The form factors were extrapolated in light quark mass using the ansatz
where F is a generic form factor, the m i are light quark masses, and the x i are free parameters. The x i were determined separately for each form factor, momentum combination and heavy quark. The ansatz (4) is a first-order Taylor expansion in m 1 , m 2 . To a good approximation the light vector meson mass depends linearly on quark mass, so (4) implicitly includes a first-order Taylor expansion in m V . The form factors were interpolated in heavy quark mass to charm. Different sensible choices of interpolation ansatz give almost exactly the same result, because the heavy quark masses simulated are closely spaced around charm. The results were interpolated in m P to the experimentally determined D or D s mass. This requires a determination of the lattice spacing, a. q 2 at physical quark masses was calculated using the experimental values of meson mass and a.
The statistical errors are smallest in the case D s → φ because this only involves interpolation of the data. This is a good place to see if the results depend on β. The results for D s → φ are shown in figure 1 . The β = 6.0 and β = 6.2 results agree within errors, although unfortunately the β = 6.0 results are rather noisy.
With form factors at just two values of β a reliable continuum extrapolation is not possible. To compare lattice with experiment the β = 6.2 results were treated as continuum results and the β = 6.0 where discarded. The form factors were interpolated in q 2 using a simple pole fit,
The axial form factors have the kinematic constraint A(q 2 ) = 0, which was enforced in the fits. The results for A 2 are too noisy to constrain a pole mass so this was assumed to be the same pole mass as for A 1 as suggested by pole dominance models [5] . The high q 2 part of A 2 has very little influence on decay rate, so the lattice prediction for decay rate is not biased by this assumption. The results of the fits to the lattice form factors are shown in table 1. Note that the results presented in this paper are preliminary. The results shown use r 0 to set the scale, which gives a −1 = 2.913 GeV. To estimate systematic errors results were recalculated using m ρ to set the scale (a −1 = 2.54 GeV). The change in F (0) was smaller than the statistical errors, in all cases. Typically the M 2 F are 10% smaller, in physical units when m ρ is used to set the scale. The lattice predictions for integrated decay rate are compared with experiment in table 2. The leptons were assumed to be massless and the Zweig rule suppressed disconnected diagrams which contribute to the decay D s → φ were not included. There is reasonable agreement between experiment and the lattice results. The form factor ratios V (0)/A 1 (0) and A 2 (0)/A 1 (0) have been measured for the decays D s → φ and D → K * . In some cases there is a significant difference between the lattice and experimental ratio. 
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EXTRAPOLATION TO B → ρ
To apply these lattice results to the decay B → ρ requires an extrapolation in heavy quark mass, after the light quark extrapolations. The extrapolation is done at fixed ω where
The ansatz used is [6] 
where
otherwise. According to heavy quark effective theory (7) has the correct infinite quark mass limit for ω fixed and close to 1. The x 1 and x 2 terms in (7) are corrections due to the finite mass of the heavy quark. Some of the simulated momentum combinations have a slightly different ω for the different heavy quark masses. In these cases the form factors were interpolated in q 2 to give constant ω.
In all cases the interpolation was a small shift in q 2 and form factor value. After the extrapolation B → ρ form factors were obtained at q 2 between about 14 GeV 2 and q 2 max . The results can be extrapolated in q 2 to obtain form factors for the whole kinematically allowed range and a prediction of integrated decay rate. However the extrapolation results in a strongly model dependent result. Instead we interpolate the lattice differential decay rate using
where a, b are free parameters and λ(q 2 ) is given in [6] . Note that (8) is an approximtion and is not expected to be reliable much below q 2 = 14 GeV 2 . The fit to the lattice results is good, and gives a = 38 Using |V ub | = 3.5 × 10 −3 and the first set of values for a, b gives the partially integrated decay rate ∆Γ(14 GeV 2 < q 2 < q 2 max ) = 8.7
+1.9 −1.2 × 10 7 s −1 . This agrees with the experimental result ∆Γ(14 GeV 2 < q 2 < 21 GeV 2 ) = 7.1 ± 2.4 × 10 7 s −1 [7] . This work was supported by PPARC and the European Community's Human potential programme under HPRN-CT-2000-00145 Hadrons/LatticeQCD.
